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(&W3L%m Liquid crystal displays) 



The present invention provides a liquid 
crystal display including a substrate, a first 
gate line, a second gate line, an insulating 
layer, a data line, a passivation layer, a low 
dielectric constant layer, and a pixel electrode. 
The first gate line intersects with and is 
insulated from the second gate line. The pixel 
electrode overlaps with a portion of the first 
gate line and a portion of the second gate line. 
The data line overlaps with a portion of the first 
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%:SL%*J\®i%r ($t*R*-£M Liquid crystal displays) 

gate line. The portion of the first gate line 
overlapped by the pixel electrode is different 
from the portion of the first gate line overlapped 
by the data line. Therefore, the capacity effect 
between the pixel electrode and the data line is 
reduced. 
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i > f"M^ (l) 

% w m 

& # m & ik. — %k %L bb m H ( L i qu i d Crystal 
Display, LCD) » « A itb b b b At ^ H #j Jl # 3" • 

# B fl t * 

- A *n T ' «. a a a m * 8 £ H !% * It & ( CRT ) M H 

#. bb #5. ' >& b b b jg* TP H * * M J* - Ift 4t # ft ft ° S *t ' 

m A! a B 9 IS ?f H >£. ^ & -ftCRT M^8j&^£)%III$8 ° 

# J& #j b b B. ^ 33 ( 1 i qu i d crystal display, LCD) 
$L — %L bb © 4S. ( 1 i qu i d crystal pan e 1 ) &. — ft & ft # 
(back light device) - ft >& S fir & & & X - T 4k fa 
(substrate) » WiL^JiT^fe^ t a a B ^ ( 1 iquid 
crystal layer) • Ji & ^ ^ # — # & it & Ji ( Co 1 or 
Filter >CF) • T * fa A % - J* Jft € b b b It ( t h i n film 
transistor, TFT) • itb ft it * — -L 4& & *S. ( po 1 ar i zer ) # 
?>J ^ _L * fe >4 ' U JSL - T tfk fofam n Ifc T &fa & ft ?tft 

^ Pal o 

& jlit^ ±1->II> &^l*(Black Matrix » BM) 
Jfl #. M * & bb - jL & fSL 0. - K A Ki i « * 1 S *t h3l 

& & jsl ^ ft ji ' m. b% m ?F n #^ crt i^it i • & 
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i - (2) 

itb ♦ m >b BM Ml & • ^ajU*^^^*>St4^i ' & H t i. 

# tfc «. • 

$» a£ — @ # ^ ^ 4& — jf£ if 0fl o ^ (aperture 
rat io) «. a a a ill ^ H JSl & jR it 3r & - 

# w ^ # - a m & at & & m %t Mi ?i & # * it £t 

(disconnection) ° 

* # 93 # - a i# ^ ig & ^ a a a^I ^ ii i# ^ ( 1 i gh t 
leakage) -It fl£ # £ ° 

^ # a ^ 4L # - a «i^^Sft^«lSt*jL#t-«L*«*^4iB!I 
#j € & $k M ° 

# m tfc - & *i _L ^ - £ - M « Ml & - ^ nq & 

Ml • Jt ^ — ffl Mi * * — W Ml 4fc *t *& Mt J. £ x. % # ^ 

* *L -h • ' «L^^A-lft«(t^ - - + ^ - t *t 

Mi * - 1% 1%. M * - ^ t ,# - a A — #t * € 4* ° t #* Mi 
^BR*«Mt^*+*ft^**^*-W*MiJi • ii- t ># 
^-it 0 ^#f4i^^t>t ° jfc0t*«#a*#*4*Pa*## 
- IV! Ml # *P # # £ — ^ ^ Mi ° t *4 Mi #f 
ffl & Ml • * ^ flt * € # * 4 ^ $ - ffl Mi # ^ it M f 




2. - &W1SL*JI (3) 

Mi 4 4 # # - W «fe Ml «P it * I s ] • S *t 9 & ■* € * ^ < 

& " * # B fl ^ *fe « — » Mr % - «. 

a B a i ' a* % - ffi fa Ml a - M & Mi n -ft • itb W & Ml 
*f & & ft tik W * Ml 4t ifc -f- 4f m n ' ii a - ft ffl ^ M • 

I # f « # * « t tfi f ill 

# "Mi # #» «L 

SI 1 a & ^ & W f W - -ft & K > ^ # 4l $L B B a gg tf 
S&**£t'fH£-M* MUdate 1 i ne)l 1 - «. *t IB * — ffl 
Ml 12 * & it #) t ** Ml (data 1 i ne ) 1 9 & it $l #) it % & 
# (pixel electrode)13 • ^ffllat'GtiWTP — 
7t • 9 - ffl & Ml 1 1 & # — M ^ Ml 1 2 #, #l itb «& Mt J- £ x *fc m 
H " A. f ¥r Ml 1 9 # 4 4 £P ^ &] 9 - M ft Mi 1 1 • fl& #- * € * 
yfl3#£4*P^#£--ffl.«Millll*Pifr#J# — ffl ^ Ml • $ 
ah » ^ 9 - M * Mt. 1 1 * ' ff#MU9*46&*Pa-*tft*«*& 

Bib A Bla tl-I" Mi &l £'J m » # W 3fr - *L 
100 _L ' W*»5fcJfc£.#l(glass substrate) _L • % fa % 

— ffl 4£ Ml 1 1 - -*£.#.>#(insulating layer)15 - - ft 
^(semiconductor layer)17 > — ^ 44 Ml 1 9 % — % M 
(passivation layer)21 - — 1> f ^ ( low dielectric 
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i » (4) 

constant layer)23^-^^r't^^l3« * ffl t »T « «fl SS 

# # £° f # ML 1 9 4 4 9 - ffl & ML 1 1 # «P ^ ' if fe^ 
13t4*-M*MLll60«P^*^l5I6(r • 

Blc A lla tll-IT Ml ■& 4i #j ® ffl • *» ±- ft it • * # 
^^4t4fclOOJi&te*^j&3P~ffl*fcMLl2*ISMt*15 • ft 

# * *ffllbt^***t*17*t**Mll9*0#ft ' ftfefrV 
/£ i* ti >§ 2 1 » te-frH;,f23#M&-*-«te£13 • *»■ H 1 c m 5F ■ 
*tt*^13t*<P^«? - ffl 4& Ml 1 2 ° 

^ *■ # B fl + ^ #. M 1 5 ^ # # & ^ 4. 4b & M ' # «t # 
(depositing) ffl 4£ Ml 11 * # — M*SMl12&&*U00 

^ _L 3r - -f £ ft /f 1 7 ^ # «■ & * *■ # f # a a a ^ A 
(amorphous Si 1 ay er ) a A # # f # B B B ^ A • KL M 2 1 4l 

# #4 & ^ 4. -fb ^ - to *r € ># 2 3 # A - it B £ # f ^ 4& it € # 
f ' irt *» M & i7 # • &*«**134L#*|-&**H*&*t.4t*J 
(Indium Tin Oxide, ITO) » 

ffl 2 a & ^ afl t «fc #J — ^ * 51 » ^ # B £ ^ «. S II tf 
IS ^ ^ ft it -fi ffl * Ml ft ( da t e line pa i r ) 3 1 * ft it 4IS ffl # 
ML32 - ft it 1® t # ML(data I i ne ) 3 9 & ft it #1 & ift € £t A 
(pixel e lectrode)33 • ^ ffl 2a t ^ II ?f — 4B & JfL it • 
ffl « Ml #31 & ffl ^ Ml3 2 #, & itb « Mt X £ X *fc # ?«J - ffl # Ml 
#3 1 & - 9 - ffl * ML31 1 H - % ~ ffl ML3 1 2 «L ifc ^ 4t # 
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i » &*JtfSL*n (5) 

H ' JLa-WWb(gap)314^-«fc • itb f m- A3 9 #. $ 4 ffl ffi, 
3 1 4 & £p ^ #7 M m. A MB 1 • jtt *h ' ^tttt^33^f 4«P 

^ # « * **. #3 1 ° & » ^ ® m a *f-3 i t » t t39t4 

^ «P ^ H f * t # ^33 f # &<i ^ t ^ la] o & ^ . 

^ 4^ * #J — t ' *» ffl 2a t m ' t #t A3 9 # * 4 a* 

ffl *fe A fj- 3 1 # ft ft 3 1 4 & SP ft # ffl flt A * 1 3 1 _L • m \% -fr « 

,# 33 ^ 5] )} JL # * 4 *P ^ #J # — ffl * A312 ■ it ^ % 

& % 33 ^ ffl # T ^ * 4 £P ^ # % - ffl m A31 1 - 

ffl 2b £ ffl 2a t I I I - I I I' A 4i #J a& ffl • * B £ Ifc - * 
fe300 _L > m *» 35fe fe(gl ass substrate) ± > ®L 

% — ffl m A # 3 1 - - « A >§ ( i n s u 1 a t i n g 1 a y e r ) 3 5 - - -f 

It yf (semiconductor layer)37 - — ff- # A39 > — 4fc HI 
^(passivation iayer)41 - — ^^^^(low dielectric 
constant layer)43|a — ^-^^^^33 - & ffl t T a 

4?- *° ^ *4 A39 £ 4 W *fc A **3 1 # *P ^ » H ^ * t & A 33 
* 4 Ftf A «• 3 1 #) £p ^ # * l*J <ft • 

ffl 2c A ffl 2a t IV- IV A -f£ ^ *] ffi ffl • *» _L /9f i£ » ^ # 
B 3 2fr & fe3 0 0 _L ft i& ft W & ffl m A3 2 H m % 3 5 • & $ • 
^ffl2bt^*^3t/|37&1f£f A39 A & ' # 4fc # & « 
If #41 > te*r«4M3#flt*««#33 0 *» ffl 2c #r ^ > ^ * 
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JL * (6) 

% *§k J% 33 % t: 4 £P ^ #j M « &32 • 



^ ^ # t ^ «. Mt >f 3 5 ^ # £f & ^ & 4b ^ £ . # $ft if* 
(depositing) ^ ffl & #31 > Ity $.32 M J- &300 4l _L 
2r » 4- * ft #37 # & ^ *. # #l f # B 9 a ^ f (amorphous 
Si layer) a & # & f # a B a ^ * • « #41 ^ # & * *L 
4b # • 4& *r t # 4 3 & - it a 3 U K 4l ^ t # f » #«J Bl 
iL ft % " flL*««4f334L#*|-e»^<H«IL^b ^(Indium 
Tin Oxide, ITO) • 

* £ * # B £ 4l «. B a a II 7F H ft *k m *f St H: 4£ M o ^ 
(aperture ratio) j£ig&>ili;fc(light leakage) % • iifc 
*h ' It *T j& ^ tfl ft $. 31 ^& tfi ^ it ^(disconnect ion) » J-X 

Aifc^mfttfl*4fc*t£:ft#4Lfiij6«J«&Jt4& • 

ft*«i*t^*«t*«fe«^.#it . # 2 Jl ;&o * ft 
*S i£ B fl ^ # «t * # ' ifiji#ajit^#f^^^* 
«t * Ifc W * # * # B £ ft •# ^ « flu f J - ^ itb • £- 9 A 

* *»j ft n # ia * « • 
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si i a % ^ % m it in - z. % m ; 0 

fflib^mati-r^&4L-s«j©ia ; 
si c & m 1 a 1 1 1 - 1 r Mi «. ^ *j © n ; 

@ 2 a & ^ # W * «fc fc! — ^ ^ * B ; 
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1 . - ft %L a a a & H ' eL : 

- ^. fe(substrate) 

-$-fflttMl(gate 1 ine) » «*-M«Ml6.^-* 

- 9 — IV] & Ml > - « Ml $l *t *& 

- #£ Mt >f ( insulation layer) • i%$&&Mfafct£% — 
M ftMLH«^- — W*ML-h ; 

- t *4 MUdata 1 ine) » tt * 44 Ml Hb t* « till 
% - ^ & ; jsl 

- #t * € * vfc (pixel electrode) ♦ £g * € % 4Sl 
#M£ 't 44 Ml ±. • 3£ 4 4 f£ £ — £P ft • 

2 . ^ f t # ft ® II ^ t ^ t a 9 a i ^ I ' * t m % - 

ft * m ifc n % — ^ ft • 

3 . *o t ft # #'J $g> si 1 1 *n m i£ ^ «. B a B II n - * t ti t * 
li#f #1$^ ffl Ml ° 

4 . t tt * *>j ia m % i /9f ^ «. a a a M ft ' & t ^ - # 

& ^ - ^ * ft >§ to f£ «£ ML Jt -t. ' t£ -f «t * eL ^ - ^ # 
# f # a a a ^ >§ (amorphous layer) a >5L — # & f # Ja ^ 
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* * f *t -MIS® 

5 . *> t tt m m m % i ^ /st & «. sa m ^ n » * t ^ - # 

6 ^ - « ^ M (passivation layer) • it % t£ & to ^ it f 
Ml Ji • 

6. t ft * #«j la a * i m ft ^ ^ %l k% m ^ n > * t - 

eL ^ — 4& ^ ( 1 ow dielectric constant layer) • it 
fa ft % % fa Ifr it i% M Jt " 

7 *o t tt # *j n m $ i jji m ig ^ m. & m ^ n » 

Ml & ^ - W « Ml *f » f£ ffl - m m, ( gap ) ^ 0 

J- *f # ?'J ° 

8 t If -f- #'J || IS ^ 7 * #T ^ ^ %L i% m 7F H ' * t t f # ^ 

fttitt W Nb * £P #J « ffl m Ml ft • 

9 . — 3£ a a a ffi if ' & ^ : 

— -S-fe. (substrate) '» 

— % - ffl & MUgate 1 ine) > t££--JVH£Mlk'&*--# 
- # - ^ - ^ ^ ; 

— 9 — « *S Ml ' « * ~ W Mi it 3? - M ft Ml 4fc *b «, 
^ 3. it x j& # n #t it & & _l ; 

— #L ># ( i n s u 1 a t i on layer) > tt«Mt*4fc*M*# — 
W « Ml H $ — ffl MlJi • 

— t # MlCdata 1 ine) • t f ft H ^ f t .€ t f f 4 
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5* » fuM-w&m 
n % - *p & ; sl 

- % 1k % « M (pixel electrode) • t f t f I ft 
t Ml Jt- • & 

1 0 . *° t ff # ij jfe gj $ 9 ^ m i4t ^ «. a 9 a JK ^ n > * t n \% -£ 
tftftt*** - ffl * Ml • 

1 1 . *u f if £ #j |£ ® $ 9 .II m 3fe «. Ja M ^ 33 ' & t it - & 

& f # la ^ ># (amorphous layer) a >SL — # ft f # a s a ^ 

1 2 . *» t ff #4 Se, IS $ 9 *1 m & 4i >fc a a a IS 33 » * tH-f 
eL ^ — ^ ti ^ (pass i vat ion layer) » f JM£ ft >f to f £ ^ 
# Ml -t- • 

1 3 . *» t tf # #'J $6 IS % 9 *I m sfe ^ «. £ £1 7F fi ' Jtt it-# 
^ - ^ -fr t ^ ( low dielectric constant layer) » It 

to 4h € ^ 4t ^ n i% «. ># -L • 



1 4 . *o f ff * if ij |£ ffl ^ 9 m tiL «. a a a tt: 33 • * t tt * - 
W Ml & ^ - ffl U. Mi # ' ffl « Mi *f #c it a - ffl m ( gap ) 

m 3. ^ n m n • 
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* » tSt-SM'JIe® 

1 5 . *p t n #4 & si 9 1 4 m m st ^ «. « ^ n » & 1 1$ 

& * § t£ Mffi HI * ^ t* M & & «■ » 



16. - t^a a a|7F^|^^^ • & ^ T ?'J # * : 

^ ^ ( prov i d i ng ) — & ; 

^ j&(f orming) - % - m & & & - % — ffl * & • « # 

- ffl & & M % ~ m & fa. ifc Mt X £ X *b # ?'J 
(arrange) Ji : 

^.(forming) — 18, #t ^(insulating layer) » t££g, 
t 4 ^ ^ t ^ - M i t ^ t| | ^ nq Mi z_ _L ; 

( forming) % /fc - t # &(data line) • t£ t *t & Rft £ 
tZ m & % 4 4 t£ 9 - M *fe #J - % - ^ ; 

(forming) $L — i& i% ^(passivation layer) » t£ # 
3t#to#M£^il4&-t ; 

fli ^(forming) — -f& -fr € >f ( 1 o w dielectric 
constant layer) • !2M&^€>#te^t£4#^^JL • 

^^.(forming) — -f|.^r'€^/#(pixel electrode) • %%. 
flt * % to ^ t£ it % % X ' JLf:4ta#--W«&4L-# 

— ^ ; 

1 7 . 4° f It 4 *'i le, ffl % 1 6 m i& ^ & . ^ tit-^fci 
^ /& — -f % «t >f ' f£4-^tt##to*M**&#>t-t ' it & ^ 
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- 4t f # & ^ £ (amorphous 1 ay e r ) a A - # & f # 9 

bI. ^ o 
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